Congenital nasolacrimal duct obstruction is frequent and paediatric endonasal endoscopic dacryocystorhinostomy (DCR) is increasingly used after conservative treatment failure.
Introduction
Congenital nasolacrimal duct obstruction is frequent and affect nearly 20% of infants during the first year of life manifesting itself by the appearance of epiphora (1) . This phenomenon occurs due to an imperforate membrane at the valve of Hasner.
However, almost 96% (2) of all CNLDO will resolve spontaneously.
Consequently, CNLDO is the most common indication for dacryocystorhinostomy in the paediatric group (2) , although adquired causes such as ethmoidal sinusitis or maxillofacial trauma may also cause nasolacrimal pathway disturbances and should be investigated. Despite being considered a safe procedure, DCR is indicated only when conservative management fails. Conservative therapy consists in medical therapy (including compression or massage of the nasolacrimal sac, topical antibiotics and irrigation), probing(s) and intubation (3) . Most patients respond to this conservative approach. In refractory cases of sachal and post sachal obstructions, recurrent or chronic dacryocystitis, cases with associated mucocele and/or adquired nasolacrimal duct obstruction, external DCR has been historically the way of management. Nowadays, endoscopic surgery has been taking the lead on this matter and although data in the paediatric group are not so common as in adults, endoscopic endonasal DCR is being increasingly used and offers advantages, especially in children, over external DCR with the same success rates reported in the literature. Advantages include: absence of external facial scar; direct observation and possible simultaneous correction of sinonasal pathologies; preservation of pump function (orbicularis oculi muscle, medial palpebral ligaments); less trauma to medial canthal, orbital tissue and nasal mucosa; less bleeding during surgery; less time-consuming; and shorter postoperative course (1) .
In this line of thought we purpose to report our outcomes of paediatric patients with lacrimal system obstruction who underwent endonasal endoscopic DCR in our paediatric tertiary care hospital, analyse our success rate and evaluate possible predictive factors for failure.
Materials and Methods

Study design
We conducted a retrospective noncomparative case series study from January 2007 to August 2017.
Patients
Patients under 18 years old with nasolacrimal system obstruction who underwent endoscopic DCR were studied (N=30). All children were referred to our otorhinolaryngology department in a tertiary referral paediatric hospital in Lisbon, Portugal.
Investigational methods
Data were collected from medical records and via interviews with the parents. Population characteristics, presentation symptoms, success rate and predictive factors for failure were analysed.
Surgical technique used
All children underwent endoscopic endonasal dacryocystorhinostomy under general anesthesia. Before the surgery, the nasal mucosa was decongested by leaving pledgets soaked in fenilefrin chloride (0.025%) in the nasal cavity for 10 min. A 4.0-mm scope was used during the procedure. Elevation and excision of a posteriorly based mucoperiosteal flap centered on the lacrimal eminence was first performed using a stryker® colorado needle and the underlying bone was exposed. Osteotomy of the anterior lacrimal crest/lacrimal bone was done using a diamond burr, exposing the medial surface of the lacrimal sac. After identifying the lacrimal sac, an incision of the medial surface of the lacrimal sac was performed with a sickle knife, creating a fistula from the sac to the nasal cavity. Dilation of puncta and insertion of bicanalicular nasal silicone stents was done after and silicone stents were grasped with a punch forceps and pulled out of the nasal cavity. The silicone stents were tied and left in the nasal cavity in 93% of cases. In children were silicone stents were not placed this was due to superior punctum agenesia or presence of concomitant acute rhinosinusitis at time of surgery. Nasal packing was performed in cases with persistent and significant hemorrhage, and the packing material was removed within 24 h. All of the patients received prophylactic antibiotic (amoxicillin/clavulanic acid according to the children weight) for 7 days.
The length of the hospital stay was 1 day.
Patients were advised to do nasal irrigations with saline (3-4 times a day) for at least 2 weeks and debridement of crusts was performed weekly in cooperative children for a month.
Patients were examined 1 week after the surgery and at monthly intervals for 6 months. Our follow-up was in mean 
Statistical analysis
The resultant data were statistically analyzed by applying Chisquare test, using the SPSS (version 16.0) software. Statistical significance was accepted at p values of <0.05.
Results
We performed a total of 42 endonasal endoscopic DCRs in children at our institution from January 2007 to August 2017 in a population of 30 patients.
There were 18 (60%) boys and 12 (40%) girls in our study. Patient's age ranged between 2 and 13 years, with a mean age of 6.5 years old (Figure 1 Regarding concomitant sinonasal pathology, the most frequent comorbidity found in our series, we found 7/12 children with adenoid hypertrophy/chronic adenoiditis, 2/12 with nasal septum deviation, 2/12 with allergic rhinitis and 1/12 with chronic ethmoid and maxillary rhinosinusitis without nasal polyps.
As previously mentioned, the mean time from surgery to removal of the silicone stents was 9.6 weeks (range from 4 to 20 weeks) and the mean follow-up period was 26.4 months (range from 3 to 144 months). No major complications were encountered and postoperative course was uneventful in 83,3% of cases.
Minor complications rate was 13,3%. A granuloma around the stoma developed in 1 (3,3%) patient, synechiae between the medial turbinate, the septum and the lateral nasal wall was found in 2 (6,7%) patients and migration of stent to the lacrimal sac occurred in 1 (3,3%) patient ( Table 1) .
The overall success rate for primary endonasal endoscopic DCR was 83,3% (35/42) and in children under 4 years old of 87,5% (7/8).
Revision surgery was performed in 16,7% (7/42) of cases. The reclosure of the opening between the lacrimal sac and the nasal cavity with recurrence of symptoms lead to revision surgery in 5 cases and in 2 cases a second revision surgery was needed until complete resolution of symptoms was achieved.
When we looked for possible factors for failure, and applying Chi-square test we found that there was statistically significant difference between the group of patients that needed revision surgery and those with success on primary DCR regarding the presence of concomitant chronic nasal infections (adenoiditis/ rhinosinusitis/allergic rhinitis) (33,3% vs. 5,6%; p=0.0456). For this reason, adenoidectomy or minimal functional endoscopic sinus surgery was also performed during revision endonasal endoscopic DCR in 4 failure cases.
Discussion
Congenital NLDO is the most common indication for dacryocystorhinostomy in the pediatric age group (3) . Congenital NLDO generally resolves spontaneously or responds well to conservative treatments including nasolacrimal massage, administration of antibiotics, balloon dacryoplasty and silicone intubation (2) .
Endonasal endoscopic dacryocystorhinostomy is an effective procedure for treatment of mechanical nasolacrimal system obstruction unresponsive to previous conservative treatment. This procedure is a safe and minimally invasive technique, which provides excellent results with reduced morbidity. Kominek et al. (3) reported a 92.2% success rate. In another study, Knijnik (4) reported that 77.8% of primary endonasal endoscopic dacryocystorhinostomy procedures were successful. A total of 94.4% fulfilled the success criteria in another study (5) . In our study, our success rate was 83.3%, which is comparable with the rates reported in the literature. When we undergo pediatric endonasal endoscopic dacryocystorhinostomy we have to take into account some particularities. Children have small nasal cavities and some of them present with septal deviations, which makes this a more difficult procedure (6) . More bleeding after mucosal incision (7) is also expected in this group of patients, as well as difficult post-surgical hygiene (8) . Endoscopic dacryocystorhinostomy can lead to several complications, including orbital fat herniation (3) , orbital emphysema (5) , conjunctival fistula (9) , cicatrization complications (granuloma, synechiae) (2, 3) and profuse hemorrhage (5) . In our series, no major complications were reported. A granuloma developed around the ostium in 1 patient, synechiae between the medial turbinate, the septum and the lateral nasal wall was found in 2 and migration of stent to the lacrimal sac occurred in 1 patient. There is a large discussion about possible factors for failure in this group of patients. Among them we can find, craniofacial malformations (10) , premature removal of silicone stents (3, 7, 11) , cicatrization complications such as granuloma formation or synechiae (11) , or chronic nasal infections (adenoiditis/ rhinosinusitis/allergic rhinitis) (10) . In our study we found that there was a statistically significant difference between the group of patients that needed revision surgery and those with success on primary DCR regarding the presence of concomitant chronic nasal infections (p=0.0456). Endonasal endoscopic dacryocystorhinostomy is an effective procedure which provides excellent results with reduced morbidity.
Conclusion
In our study, the success rate (83.3%) is comparable to other described in the literature and similar to that described for adults.
